The role of the renin-angiotensin system in the pathophysiology of cardiac remodeling.
Cardiac hypertrophy of diverse etiologies is associated with two remodeling events: an increase in cardiac muscle mass, and the abnormal accumulation of fibrillar collagen, which results in increased myocardial stiffness and eventual ventricular dysfunction. Clinical and animal studies have implicated angiotensin II (A II) as a growth promoter of both cardiac myocytes and fibroblasts during the cardiac remodeling that occurs with hypertension and myocardial infarction. The growth-promoting effects of A II occur, in part, independent of effects on hemodynamic load. Tissue culture studies have shown that cardiac myocytes and fibroblasts are targets for the actions of A II. In these cells. A II activates phospholipases C, D, and A2, leading in turn to the activation of multiple, conventional second-messenger pathways. By an undefined process. A II also increases the tyrosine phosphorylation of cytosolic proteins, and activates the STAT family of transcription factors, which may mediate an inflammatory or stress response. A II has been shown to affect gene expression of cultured cardiac myocytes and fibroblasts, induce either cellular hyperplasia or hypertrophy, and increase expression of other growth factors. Cardiac fibroblasts have been shown to respond to A II with increased expression of integrins and the extracellular matrix proteins, collagen and fibronectin. Recently, stretch of cardiac myocytes was shown to induce hypertrophy, through an autocrine release of A II. All of the aforementioned actions of A II are mediated by the AT1 receptor.